
 

 

MEMORANDUM 
 
 

Date:  24 May, 2021   

To:  Geoff Reilly, Senior Associate Environmental Planner, WRA, Inc. 

From:  Lisa Luo, Environmental Engineer II, Baseline Environmental Consulting 

Subject: Noise and Vibration Technical Study, Sheila Tank Replacement Project, Pacifica, 
California. 

Baseline Environmental Consulting (Baseline) has prepared this Noise and Vibration Technical 
Study to evaluate the potential noise and vibration impacts associated with implementation of 
the proposed Sheila Tank Replacement Project (project) located at 1141 Sheila Lane in Pacifica, 
California. The proposed project includes replacing an existing redwood water tank with a 
partially buried, prestressed concrete tank, with a capacity of 0.6 million gallons and site 
improvements. The purpose of this study is to support environmental review of the proposed 
project under the California Environmental Quality Act (CEQA). This technical memorandum 
includes an overview of fundamental noise and vibration concepts, a description of the existing 
noise conditions in the project vicinity, and an analysis of the potential noise and vibration 
impacts associated with construction and operation of the proposed project. 

NOISE AND VIBRATION CONCEPTS 

Noise Concepts and Terminology 

Noise is commonly defined as unwanted sound that annoys or disturbs people and can have an 
adverse psychological or physiological effect on human health. Sound is measured in decibels 
(dB), which is a logarithmic scale. Decibels describe the purely physical intensity of sound based 
on changes in air pressure, but they cannot accurately describe sound as perceived by the 
human ear since the human ear is only capable of hearing sound within a limited frequency 
range. For this reason, a frequency-dependent weighting system is used and monitoring results 
are reported in A-weighted decibels (dBA). 

Groundborne Vibration Concepts and Terminology 

Vibration is an oscillatory motion through a solid medium in which the motion’s amplitude can 
be described in terms of displacement, velocity, or acceleration. Several different methods are 
used to quantify vibration. Typically, groundborne vibration generated by man-made activities 
attenuates rapidly with distance from the source of the vibration. Sensitive receptors to 
vibration include structures (especially older masonry structures), people (especially residents, 
the elderly, and sick), and vibration-sensitive equipment. Vibration amplitudes are usually 
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expressed as either peak particle velocity (PPV) or the root mean square (RMS) velocity. The 
PPV is defined as the maximum instantaneous peak of the vibration signal. PPV is appropriate 
for evaluating potential damage to buildings, but it is not suitable for evaluating human 
response to vibration because it takes the human body time to respond to vibration signals. The 
response of the human body to vibration is dependent on the average amplitude of a vibration. 
The RMS of a signal is the average of the squared amplitude of the signal and is more 
appropriate for evaluating human response to vibration. PPV is normally described in units of 
inches per second (in/sec), and RMS is also often described in vibration decibels (VdB). 

EXISTING SETTING 

Regulatory Thresholds 

City of Pacifica General Plan 

Chapter 9 of the City of Pacifica General Plan1 contains the following policy that is applicable to 
the proposed project: 

NO-I-6 Construction Noise. Continue to limit hours for certain construction and 
demolition work to reduce construction-related noises. 

City of Pacifica Municipal Code 

Section 5-10.03 of the Pacifica Municipal Code prohibits the use of pile drivers, hammers, and 
similar equipment between 8 p.m. and 7 a.m.  

Ambient Noise Environment 

The primary source of noise in the vicinity of the project site is traffic on Sheila Lane. To 
quantify the current existing ambient noise levels, Baseline conducted a noise monitoring 
survey in the vicinity of the project site. The survey was conducted on February 18, 2021, and 
consisted of three 15-minute noise measurements. All the measurements were collected using 
a Casella CEL-633C1 Type 1 sound level meter (SLM). The SLM was calibrated before the noise 
monitoring survey to ensure accuracy. The measurement locations are included in Appendix A. 
The summary of the ambient noise level measurements is provided in Table 1.  

                                                      
1 City of Pacifica, 2014. Draft City of Pacifica General Plan, Chapter 9 Noise. March. 
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Table 1: Summary of Ambient Noise Measurements 

Location ID and Description 
Date and Time 

Collected 
Noise Levels 

(dBA Leq) Apparent Noise Sources 
ST-1, representing the noise 
environment of the closest 
residences along Sheila Lane 

2/18/2021  
12:39 p.m. - 12:54 p.m. 50.0 

Traffic from Sheila Lane, dog 
barking, birds chipping, truck 
noise from downhill 

ST-2, representing the noise 
environment of the closest 
residences along Alvarado Avenue 

2/18/2021  
1:18 p.m. – 1:33 p.m. 41.7 

Traffic from Alvarado 
Avenue, nearby residences, 
dog barking, plane 

ST-3, representing the noise 
environment of the closest 
residences along Duran Court 

2/18/2021  
1:48 p.m. – 2:03 p.m. 36.9 Birds chipping 

Notes: 
Leq – The average A-weighted noise level during the measurement period. 
Sound measurement reports are included in Appendix A. 
 
Sensitive Receptors 

Some land uses are considered more sensitive to ambient noise levels than others because of 
the amount of noise exposure (in terms of both exposure duration and insulation from noise) 
and the types of activities typically involved for those land uses. The City of Pacifica General 
Plan defines noise-sensitive land uses as residences, schools, churches, and hospitals.2 The 
project site is surrounded by residences. The closest residences are located along Sheila Lane, 
Alvarado Avenue, and Duran Court.  

According to the Federal Transit Administration (FTA), residences are also considered vibration-
sensitive receptors. In addition, extreme vibration could cause minor cosmetic or substantial 
building damage. Historic buildings are generally more susceptible to vibration impacts 
depending on the condition of the buildings. The closest building to the proposed project is a 
residence located along Sheila Lane about 25 feet from the excavation boundary of the project 
site. There are no historic buildings in the project vicinity. 

TECHNICAL ANALYSIS 

 Thresholds of Significance  

Construction Noise Thresholds 

The Pacifica Municipal Code does not have a quantitative threshold for evaluating potential 
impacts from construction noise. Because a 10-dBA increase in noise is subjectively perceived 

                                                      
2 City of Pacifica, 2014. Draft City of Pacifica General Plan, Chapter 9 Noise. March. 
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as an approximate doubling in loudness, this analysis considers a 10-dBA increase in noise from 
project construction activities as a substantial increase in the ambient noise level. 

Construction Vibration Thresholds 

As shown in Table 2 and Table 3, FTA has developed maximum vibration thresholds to evaluate 
potential impacts from construction vibration on people and structures. Construction vibrations 
that equal to or exceed the maximum vibration thresholds could result in potential impacts. 
The vibration thresholds for potential disturbances to residences located adjacent to the 
project site are summarized in Table 2. In this analysis, the “infrequent events” threshold (80 
VdB) is applied for construction equipment based on the nature of proposed construction 
activities. The vibration thresholds for potential damage to structures are summarized in Table 
3. In this analysis, the vibration threshold of 0.3 in/sec PPV for engineered concrete and 
masonry buildings is used to represent the building types adjacent to and near the project site 
based on the apparent age of the buildings.  

Table 2: Vibration Thresholds for Human Impacts 

Human Impact 

Maximum RMS (VdB) 

Frequent  
Eventsa 

Occasional  
Eventsb 

Infrequent  
Eventsc 

Nighttime disturbance of residence where people normally sleep 72 75 80 
Notes: 
a More than 70 vibration events of the same kind per day or vibration generated by a long freight train. 
b Between 30 and 70 vibration events of the same kind per day. 
c Fewer than 30 vibration events of the same kind per day. 
Source: Federal Transit Administration, 2018. Transit Noise and Vibration Impact Assessment Manual. FTA Report No.0123. 
September. 

 
Table 3: Vibration Thresholds for Structural Impacts 

Building Category 
Maximum PPV  

(in/sec) 
Maximum RMS  

(VdB) 

Reinforced-concrete, steel or timber (no plaster) 0.5 102 

Engineered concrete and masonry (no plaster) 0.3 98 

Non-engineered timber and masonry buildings 0.2 94 

Buildings extremely susceptible to vibration damage 0.12 90 
Source: Federal Transit Administration, 2018. Transit Noise and Vibration Impact Assessment Manual. FTA Report No.0123. 
September. 
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Analysis 

Construction Noise 

Noise from Construction Equipment 
The primary noise impacts from construction of the proposed project would occur from noise 
generated by the operation of construction equipment on the project site. Construction 
activities would temporarily increase noise levels in the vicinity of the project site. Construction 
noise levels would vary from day-to-day, depending on the number and condition of the 
equipment being used, the types and duration of activity being performed, the distance 
between the noise source and the receptor, and the presence or absence of barriers, if any, 
between the noise source and receptor. 

In accordance with FTA guidance, potential construction noise impacts were evaluated by 
quantifying the noise levels associated with the simultaneous operation of the two noisiest 
pieces of equipment expected to be used during each construction phase.3 The types of 
construction equipment that would be used on the project site and the associated noise 
calculations are included in Appendix B. This analysis assumed demolition, retaining wall 
construction and site preparation, and tank construction would occur at the existing tank 
location, while the backfill and grading, as well as access road paving would occur in the center 
of the project site. Noise levels at the closest residences along Sheila Lane, Alvarado Avenue, 
and Duran Court were estimated using the SoundPLAN Essential model (version 4.1). Seamless 
digital elevation model datasets were incorporated in the SoundPLAN Essential model to 
characterize elevations in the project vicinity. The estimated noise levels at the closest 
residences in the project vicinity are summarize in Table 4 and a copy of the model results is 
included in Appendix C.  

Table 4: Potential Noise Impacts from Project Construction Equipment 

Construction Phase 
Noise Levels at Closest Residences (dBA Leq) 

Sheila Lane Alvarado Avenue Duran Court 
Demolition 67.0 69.7 43.5 
Retaining Wall Construction and Site Prep 66.0 68.7 42.5 
Tank Construction 66.0 68.7 42.5 
Backfill and Grading 66.8 65.0 52.3 
Access Road Paving 67.8 66.0 53.3 
Existing Noise Levels (dBA Leq) 50.0 41.7 36.9 

Note:  
Bolded numbers indicate potential noise impacts that exceed the ambient noise levels by 10 dBA. 
Noise calculations are included in Appendix B and a copy of the model results is included in Appendix C. 

                                                      
3 Federal Transit Administration (FTA), 2018. Transit Noise and Vibration Impact Assessment Manual, FTA 
Report No.0123, September. 
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As shown in Table 4, construction activities have the potential to exceed the existing noise 
levels by 10 dBA during all phases at the closest residences along Sheila Lane and Alvarado 
Avenue. Along Duran Court, construction activities would not exceed the existing ambient noise 
levels by 10 dBA at the closest residences during the demolition, retaining wall construction and 
site preparation, and tank construction phases; however, construction activities have the 
potential to exceed the existing noise levels by 10 dBA during the backfill and grading and 
access road paving phases. Construction activities would be required to comply with Section 5-
10.03 of the Pacifica Municipal Code, which prohibits the use of pile drivers, hammers, and 
similar equipment during nighttime hours between 8 p.m. and 7 a.m. This requirement would 
prevent the disturbance of sleep for the neighboring residences.  

Noise from Increased Traffic Flow 
During construction, secondary sources of noise would include increased traffic flow from the 
transport of workers, equipment, and materials to the project site. As a worst-case assumption, 
construction of the proposed project could generate up to 21 truck trips per day during backfill 
and grading.4 Noise levels from truck traffic were estimated using the Federal Highway 
Administration’s TNM Version 2.5 model and a copy of the traffic model outputs is included in 
Appendix D. It was assumed that trucks would access and exit the project site along Sheila 
Lane. The construction truck trips could generate noise levels of up to approximately 50.9 dBA 
Leq at the closest residence along Shelia Lane. Because the existing noise levels along Sheila 
Lane are 50 dBA Leq, noise from increased truck traffic during construction would not have the 
potential to exceed the ambient noise levels by 10 dBA. 

Construction Vibration 

Construction activities can result in varying degrees of ground vibration, depending on the 
equipment, activity, and soil conditions. The buffer distances that would potentially result in 
vibration levels at or above the FTA vibration thresholds for disturbances to residences and 
damage to buildings are summarize in Table 5. 

                                                      
4 Soil and concrete export and import volumes are provided by the project applicant. 
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Table 5: Buffer Distances for Potential Vibration Impacts from Project Construction Equipment 

Equipment 

Buffer Distance for Potential Vibration Impacts (feet) 

Human Impacts Structural Impacts  
Vibratory Roller 73 20 
Large Bulldozer 43 11 
Caisson Drilling 43 11 
Loaded Trucks 40 10 
Small Bulldozer 5 1 

Notes:  
Equipment list and supporting calculations are included in Appendix B. 
The following FTA thresholds were used to calculate the buffer distances from construction equipment: 

1)  People – Maximum vibration threshold of 80 VdB for nighttime disturbance of sleeping residences from infrequent 
construction events (Table 2). 

2)  Structures – Maximum vibration threshold of 0.3 in/sec PPV for engineered concrete and masonry buildings (Table 3). 
 

As shown in Table 5, the construction equipment that would generate the largest buffer 
distance from vibration levels is a vibratory roller. Vibration from a vibratory roller could exceed 
the 80-VdB threshold at residences located within 73 feet. As discussed above, the closest 
residence is located about 25 feet from the excavation boundary. Therefore, construction 
activities could generate vibration levels with the potential to disturb adjacent residences 
sleeping during the nighttime. However, construction activities would be limited to daytime 
hours and be required to comply with Section 5-10.03 of the Pacifica Municipal Code, which 
prohibits the use of pile drivers, hammers, and similar equipment during nighttime hours 
between 8 p.m. and 7 a.m. Therefore, construction activities would not generate vibration with 
the potential to disturb residences sleeping during the nighttime. 

As shown in Table 5, vibration from a vibratory roller could exceed the 0.3 in/sec PPV threshold 
at buildings located within 20 feet. All of the buildings surrounding the project site would be 
located outside of the 20-foot buffer where a vibratory roller could exceed the 0.3 in/sec PPV 
threshold. Therefore, construction activities would not generate vibration with the potential to 
damage adjacent buildings. 

Operational Noise and Vibration 

During operation, the proposed project may require inspection and cleaning at a frequency of 
around once every 5 to 10 years and after major seismic events. The proposed project may also 
require recoating every 20 years if the proposed tank would be coated for aesthetic purposes.5 
Based on the frequency and the type of work, no operation-period impact would occur. 

                                                      
5 Konecny Kaitlyn, Staff Civil Engineer at Brown and Caldwell, 2021. Email correspondence with Reida Khan, 
Assistant Environmental Planner II at WRA, Inc. February 24. 
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Airport or Private Airstrip 

The proposed project would not introduce new residents or users to the project site. Therefore, 
the proposed project would not expose people in the project area to excessive noise from any 
public use airport or private airstrip. 

Noise Control Measures 

Construction activities could generate noise that would exceed the existing noise levels by 10 
dBA at the closest residences. Therefore, the proposed project should incorporate noise control 
measures during construction. Note that because high-noise-generating construction activities 
often generate high vibration levels, noise reduction measures would also help to reduce 
vibration impacts. 

Construction Control Measures 

Notification 
Two weeks prior to the commencement of construction, notification must be provided to 
surrounding residences disclosing the construction schedule, including the various types of 
activities that would be occurring throughout the duration of the construction period. 

Complaint Tracking 
Prior to the issuance of construction-related permit, the applicant shall submit to the City for 
review and approval a set of procedures for responding to and tracking complaints pertaining 
to construction noise. These measures shall include: (1) a sign posted on-site describing noise 
complaint procedures and a complaint hotline number; (2) designation of an on-site 
construction compliance and enforcement manager for the project; (3) protocols of receiving, 
responding to, and tracking received complaints; and (4) maintenance of a complaint log that 
records received complaints and how complaints were addressed, which shall be submitted to 
the City for review upon the City’s request. 

Best Management Practices 
Noise reduction measures shall be implemented to reduce noise impacts related to 
construction. Noise reduction measures include, but are not limited to, the following: 

1. Equipment and trucks used for project construction shall use the best available noise 
control techniques (e.g., improved mufflers, equipment redesign, use of intake silencers, 
ducts, engine enclosures and acoustically-attenuating shields or shrouds), wherever 
feasible. 

2. Except as provided herein, impact tools (e.g., jack hammers and pavement breakers) 
used for project construction shall be hydraulically or electrically powered to avoid noise 
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associated with compressed air exhaust from pneumatically powered tools. However, 
where use of pneumatic tools is unavoidable, an exhaust muffler on the compressed air 
exhaust shall be used; this muffler can lower noise levels from the exhaust by up to 
about 10 dBA. External jackets on the tools themselves shall be used, if such jackets are 
commercially available; this could achieve a reduction of 5 dBA. Quieter procedures 
shall be used, such as drills rather than impact equipment, whenever such procedures 
are available and consistent with required construction procedures. 

3. Stationary noise sources shall be located as far from nearby receptors as possible, and 
they shall be muffled and enclosed within temporary sheds, incorporate insulation 
barriers, or use other measures to provide equivalent noise reduction. 

CONCLUSIONS 

Based on the estimated noise levels that could be generated by construction activities, 
implementation of the proposed project could impact people at nearby residences and control 
measures are required to reduce the impacts. Based on the estimated vibration levels that 
could be generated by construction activities, implementation of the proposed project is not 
expected to disturb nearby residences or cause damage to nearby buildings. Operation of the 
proposed project is not expected to result in any noise or vibration impacts. The proposed 
project would not expose people to excessive noise impacts from any public use airport or 
private airstrip. 
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Noise Measurements 

  





























 

 

APPENDIX B 

Project-Related Noise and Vibration Calculations 

  



 

 

APPENDIX C 

SoundPLAN Essential Model Outputs 
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Traffic Noise Model Outputs 


	Noise and Vibration Concepts
	Noise Concepts and Terminology
	Groundborne Vibration Concepts and Terminology

	Existing Setting
	Regulatory Thresholds
	City of Pacifica General Plan
	City of Pacifica Municipal Code

	Ambient Noise Environment
	Sensitive Receptors

	Technical Analysis
	Thresholds of Significance
	Construction Noise Thresholds
	Construction Vibration Thresholds

	Analysis
	Construction Noise
	Noise from Construction Equipment
	Noise from Increased Traffic Flow

	Construction Vibration
	Operational Noise and Vibration
	Airport or Private Airstrip

	Noise Control Measures
	Construction Control Measures
	Notification
	Complaint Tracking
	Best Management Practices



	Conclusions



